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STRAPPING INSTALLATION 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001] The invention lies in the field of the packaging technology and concerns 
a strapping installation according to the generic part of the independent claim. The 
Strapping installation serves the purpose of strapping objects, in particular of es- 
sentially parallelepipedic objects, e.g. of stacks of printed products such as news- 
papers, periodicals, etc. The installation particularly serves the purpose of essen- 
tially simultaneous strapping in two directions at a right angle to each other (cross- 
strapping). The strap used for strapping is tape-like (strapping tape), or string- or 
wire-like, and it is preferably stiff enough to be moved by pushing. 




BACKGROUND OF THE INVENTION 



[0002] For automatic strapping, objects to be strapped are conveyed in succes- 
sion on a bearing surface to a strapping position where each one is positioned and 
strapped, and from where they are removed again in succession. The strap is sup- 
plied to the strapping position, e.g. from a supply reel located below the bearing 
surface. Usually the strap is formed into a loop which is larger than the strapping to 
be achieved and which has a position from where it can be moved to encircle the 
object. By retracting the strap the loop is then placed around the object and tight- 
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ened and usually it Is then fastened beneath the object and severed from further 
supplied strap. 

[0003] Preparing a loop for longitudinal strapping (strapping direction parallel to 
the conveying direction) is less simple than preparing a loop for transverse strap- 
ping (strapping direction transverse to the conveying direction), because in its final 
position, the longitudinal loop obstructs the supply route of the object to be 
strapped. Therefore, the loop cannot take up this position before the object is posi- 
tioned in the strapping position. State of the art technology includes various meth- 
ods for establishing a longitudinal loop such that the object to be strapped can still 
be supplied to the strapping position after, or preferably during loop preparation. 
[0004] One such method is described in the publication EP-1207107. which pro- 
poses, for loop preparation, a groove-shaped loop channel integrated in the bear- 
ing surface. Thus the loop is prepared in a horizontal plane below the bearing sur- 
face where it does not obstruct conveyance of the object to be strapped. As soon 
as the object is positioned in the strapping position, the loop is lifted from the loop 
channel by a loop moving means and is brought into a vertical position in which it 
encircles the object to be strapped. From this position, the loop is placed on the ob- 
ject and tightened by strap retraction. The loop moving means e.g. comprises grip- 
pers positioned in the area of the groove-shaped channel prior to the loop motion 
and being moved along suitable tracks together with the loop for bringing the latter 
to its final position. As the grippers have a small weight they can be accelerated 
fast. 

[0005] A further method is described in the publication US-5078057 (or DE- 
4100276, Signode Corp.). This publication discloses essentially simultaneous lon- 
gitudinal and transverse strapping (cross strapping). A loop channel is designated 
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to each strapping, wherein the longitudinal channel rises arch-like above the bear- 
ing surface on one side of the object to be strapped. The upper part of the arch 
vaults above the strapping position. The channel does not obstruct the supply route 
to the strapping position and yet it extends partly above the object positioned for 
strapping. Such loop channel design makes it necessary, that the loop channel, at 
least for a tape-like strap, is not only bent but also twisted, which renders the loop 
channel to be a rather complicated and costly part of machinery. 

SUMMARY OF THE INVENTION 

[0006] The present invention creates a strapping installation for strapping ob- 
jects using a previously prepared strap loop which installation is to be simple and 
involving a minimum of moving parts and which installation is still to be able to be 
operated with short cycle times. The installation is in particular suitable for longitu- 
dinal strapping but including further simple equipment is to be suitable for essen- 
tially simultaneous cross strapping. 

[0007] In the same way as the strapping installations according to EP-1207107 
and US-5078057, the strapping installation according to the invention comprises in 
its strapping position a fastening region which is located below the bearing surface 
and in which a loop channel begins and ends. For preparing the loop, the strap is 
supplied to the fastening region or to the beginning of the loop channel respectively 
and moved into the channel. The loose end of the loop exiting from the loop chan- 
nel end is secured in the fastening region. Also in the fastening region, the strap is 
retracted from the loop channel for reducing the loop size and for tightening the 
loop. Furthermore, the tightened strapping is fastened and severed from further 
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supplied strap. From the fastening region, the loop channel which is essentially de- 
signed as a groove in the bearing surface, extends in two opposite directions from 
the strapping position and runs around one side of the strapping position (i.e. the 
largest plan view of an object to be strapped). The fastening region lies e.g. cen- 
trally beneath an object to be strapped, and for longitudinal strapping, the begin- 
ning and end of the loop channel extend parallel to the conveying direction. 
[0008] Other than the strapping installation according to EP-1207107, the strap- 
ping installation according to the invention comprises a stationary loop guide (sta- 
tionary at least during strapping) which rises from the bearing surface within the 
area encircled by the loop channel and on one side of an object positioned in the 
strapping position, and which arches, depending on the supply direction, across or 
towards the strapping position such that it does not obstruct supply of the object to 
be strapped to the strapping position. This loop guide is arranged and dimensioned 
such that the loop, prepared in the loop channel and with the strap end being se- 
cured in the fastening region, on strap retraction, is lifted from the channel and 
slides upwards along the loop guide until it drops from the loop guide above the ob- 
ject positioned in the strapping position. By further strap retraction, the loop is then 
drawn and tightened around the object. While the loop rises from the loop channel 
and along the loop guide and while the loop drops from the guide end and is placed 
and tightened around the object to be strapped, it is continuously reduced in size 
by strap retraction. 

[0009] The loop guide is therefore arranged and dimensioned to the effect that 
the length of a loop, positioned in the loop channel below the object to be strapped 
and held at an increasing height above the bearing surface by the loop guide, is the 
smaller, the higher it rises above the bearing surface. 
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[0010] Using the installation according to the invention, longitudinal strapping is 
performed in the following manner: A strap loop is prepared in the groove-shaped 
loop channel, e.g. by feeding a loose strap end into the channel from the fastening 
region, and back to the fastening region, where the strap end is secured. For straps 
being less rigid, means for pulling the strap into the channel may be provided. 
[0011] The object to be strapped is conveyed to, and positioned in the strapping 
position, advantageously simultaneously with the loop preparation. As soon as the 
loop is prepared in the loop channel (loose strap end secured in the fastening re- 
gion), and the object to be strapped is positioned in the strapping position, the strap 
is retracted in a direction opposite to the feeding direction, i.e. the loop is reduced 
in size or length. Thus at the point where the channel does not run beneath the ob- 
ject to be strapped, the loop rises along the loop guide from the channel, until it 
drops from the upper end of the loop guide and encircles the positioned object. 
Then, the loop is tightened, fastened and severed from further supplied strap in a 
per se known manner. 

[0012] If applicable, and in particular if the object to be strapped is small com- 
pared to other objects to be strapped, strap retraction may be started already be- 
fore the object is positioned right in the strapping position. 

[0013] The main advantage of the installation according to the invention lies in 
the fact that the loop channel is of a significantly simpler shape than the one ac- 
cording to publication US-5078057, and yet there is no need for special mobile 
parts as disclosed in publication EP-1207107. The means for strap retraction, 
which is to be provided in any case for tightening the loop around the object to be 
strapped, assumes (in cooperation with the loop guide) the additional function of 
positioning the loop around the object. 
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[0014] If the strap is tape-like, i.e. it does not. or not easily bend in the plane of 
its width, the equipment of the fastening region and the loop channel are to be ad- 
Justed to each other to the effect that the width of the tape in the groove-shaped 
channel is vertical to the bearing surface, at least there, where the channel is 
curved. This can be achieved essentially in three ways. Either the fastening region 
is equipped in a per se known manner to holding the strapping tape with its width 
always being parallel to the bearing surface, and the loop channel comprises a 90° 
twist, preferably immediately before and after the fastening region. Or the fastening 
region comprises a rotary tape support, aligning the width of the tape vertical to the 
bearing surface while the loop is prepared, and reverting to a position aligning the 
width of the tape parallel to the bearing surface while the tape is retracted. In this 
case the loop channel does not need to be twisted. In the third option, the fastening 
region is equipped to hold the strapping tape with its width always perpendicular to 
the bearing surface, and the tape is advantageously also supplied with such orien- 
tation. For fastening the loop, it is held in this position and does not lie flat around 
the object until the latter has been discharged from the strapping position. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0015] Exemplary embodiments of the strapping installation according to the in- 
vention are described in detail in connection with the following figures, wherein: 
[0016] Fig. lis a three-dimensional illustration of the strapping position of an 
exemplary embodiment of the strapping installation according to the invention; 
[0017] Fig. 2is a cross section through an exemplary groove-shaped loop chan- 
nel for the strapping installation according to the invention; 
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[0018] Figs. 3A and 3B show a further example of a groove-shaped loop chan- 
nel for the strapping installation according to the invention (Fig. 3A: closed; Fig. 3B: 
open); 

[0019] Figs- 4A and 4B show two embodiments of the route of a strap through 
the fastening region and in the groove-shaped loop channel of the strapping instal- 
lation according to the invention; 

[0020] Figs- 5 and 6 are a side view (Fig. 5) and a top view (Fig. 6) of a further 
exemplary embodiment of the strapping installation according to the invention, 
which is equipped for cross-strapping; 

[0021] Fig. 7shows pressing means and further means for strap guidance to be 
used for longitudinal strapping in the strapping installation according to Figs. 5 and 
6 (side view, larger scale than Figs. 5 and 6); 

[0022] Figs. 8 and 9 show a further exemplary embodiment of the strapping in- 
stallation according to the invention (Fig. 8: viewed in parallel to the discharge di- 
rection; Fig. 9: top view). 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



[0023] Figure 1 shows the strapping position of an exemplary embodiment of 
the strapping installation according to the invention. This strapping position is 
equipped for central longitudinal strapping of an object 1 , which is conveyed in an 
essentially horizontal conveying direction F on a bearing surface 2 into the strap- 
ping position, and, when strapped, is conveyed away again in the conveying direc- 
tion F. The fastening region 3 is located in the strapping position in a suitable open- 
ing of the bearing surface 2 below the level of the bearing surface. From the fasten- 
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ing region 3, a groove-shaped loop channel 4, set in the bearing surface 2. extends 
parallel to the conveying direction F in both directions, and closes on one side 
around the plan view 5 of a maximum sized object to be strapped. In a per se 
known manner and not illustrated in detail, the fastening region 3 is equipped for 
strap supply (strap 6 having the shape of a tape) in a strap supply direction Z into 
the loop channefA, for securing the loose strap end 7, for retracting the strap in a 
retracting direction R (opposite to the supply direction Z), for tighten the strap 
around the object to be strapped 1 , for fasten the loop around the object, and for 
severing the loop from further supplied strap. 

[0024] The strapping position further comprises a loop guide 10, shown here in 
the shape of two slide rails 10.1 and 10.2, rising from the bearing surface 2 inside 
of the loop channel 4 and on one side of the strapping position, and arching across 
the strapping position. These slide rails 10.1 and 10.2 guide the strap loop pre- 
pared in the loop channel 4 upwards when the loop is reduced in size by strap re- 
traction (direction R). 

[0025] The strap loop is illustrated in four consecutive positions. The loop in its 
starting position, in which it lies In the loop channel 4, is designated with 6.1 and 
shown in drawn-out lines. Loops 6.2 to 6.4 shown in chain lines are in relation to 
loop 6.1, increasingly shortened by strap retraction in direction R. Through shorten- 
ing, loop 6.2 has risen from the loop channel 4 and along the slide rails 10.1 und 
10.2. By further shortening, loop 6.3 has reached the end of the slide rails 10.1 und 
10.2 and, by further shortening, it will detach itself from the rail ends and encircle 
the object to be strapped 1 , as indicated by loop 6.4. 

[0026] The strapping position shown in Fig. 1 is equipped for longitudinal strap- 
ping if the conveying direction is F as illustrated. It is clearly evident from the Fig. 1 
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that the conveying direction can also proceed transverse to the illustrated direction 
F, in which case the strapping position is equipped for transverse strapping. It is 
further evident from Fig. 1 that an object to be strapped can also be brought into 
the strapping position from above (supply direction not corresponding with the con- 
veying direction F, but at a right angle to it). Such supply asks for corresponding ar- 
rangement of loop channel 4 and of the slide rails 10.1 und 10.2, which is shown in 
Figs. 8 und 9. 

[0027] The loop guide 10 may comprise, instead of slide rails 10.1 und 10.2 as 
shown in Fig. 1 , more than two slide rails or it can be designed as a single flat ele- 
ment. In either case, the loop guide 10 rises from the bearing surface 2 inside of 
the loop channel 4 and to the one side of the strapping position and arches across 
or towards the strapping position so that its upper end is positioned e.g. above the 
fastening region 3. The extemal side of the loop guide 10 is equipped for a sliding 
strap motion thereon. 

[0028] Figure 2 is a cross section through an exemplary embodiment of the 
groove-shaped loop channel 4 arranged in the bearing surface 2 of the strapping 
installation according to the invention, as well as the bottom part of a loop guide 10. 
The inward side of the loop (side of the loop guide 10) is on the left of Fig. 2, the 
outward loop side on the right. A relatively stiff tape used as strap 6 bears against 
the outer wall 4.1 of the channel on being inserted into the loop channel 4, at least 
where the channel curves. As soon as the tape is retracted and the loop reduced in 
size, the tape rests against the inner wall 4.2 of the channel (position 6.4 of the 
strap) and then rises from the channel and is guided through its further ascent (po- 
sition 6.5 of the strap) by the loop guide 10. Therein, It is advantageous to design 
the inner wall 4.2 of the loop channel 4 is sloping towards the loop guide 10 and to 
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ensure that the loop guide's outer side is flush with this sloping inner channel wall 
4.2, as is shown in Fig. 2. 

[0029] Figures 3A and 3B show, again in cross section, a further exemplary 
loop channel 4, which can be closed (Fig. 3A) und opened (Fig. SB) by a displace- 
able cover element 12. In its closed position the loop channel enables a smooth 
passing of the object to be strapped. 

[0030] The loop channel 4 according to Fig. 1 may be designed as shown in Fig 
2 where it is curved, and as shown in Figs. 3A and 38 where it its straight, particu- 
larly where it runs at a right angle to the conveying direction. 
[0031] Figures 4A and 48 show in top view of the bearing surface, two ver- 
sions of how a tape-like strap 6 can be arranged in the loop channel and the fas- 
tening region. Each version shows a tape loop and a very schematic fastening re- 
gion 3, from where the tape 6 is fed into the loop channel (direction Z), where the 
loose tape end 7 is secured, and from where the tape 6 is retracted from the loop 
channel (direction R). The loop channel itself is not shown. 

[0032] According to Fig. 4A the tape-like strap 6 is arranged with its width per- 
pendicular to the bearing surface along the entire length of the loop, i.e. the loop 
channel does not comprise any twists. For preventing the tape itself from twisting, 
the fastening region may be equipped for rotating the tape while the loop moves 
from the loop channel to its position around the object to be strapped. For this pur- 
pose, the fastening region is equipped with tape holding means being able to be ro- 
tated by a minimum of 90''. The tape holding means comprises e.g. a welding head 
13 and a counter-bearing element 14, between which the loose strap end 7 and the 
loop section closing the loop are clamped while the loop is tightened and fastened. 
During loop preparation, the tape 6 is held in the position shown in Fig. 4A (width of 
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the tape vertical to the bearing surface). On loop shortening and loop movement 
(tape retraction), the welding head 13 and the counter bearing element 14 are 
jointly revolved until the width of the strap is aligned parallel to the bearing surface. 
In this position the loop is fastened by welding. 

[0033] Rotation of the tape holding means may be active or passive depending 
on the stiffness of the tape. The rotating holding means advantageously comprises 
elastic resetting means, reverting the holding means to its starting position as soon 
as the strapping tape is removed from it. 

[0034] If the tape to be used is relatively easily pliable, there is no need for the 
rotating tape holding means as described above. In such a case, the tape is held in 
the fastening region 3 with its width always vertical to the bearing surface. Thus the 
tape becomes increasingly twisted during loop movement, and remains twisted 
also while the loop is tightened around the object and while the loop is fastened. 
The tape does not untwist until it is released from the tape holding means after 
completion of the strapping procedure. 

[0035] Figure 4B shows a fastening region 3 equipped for holding the tape 6 
with its width parallel to the bearing surface. In this case, it is necessary to design 
the loop channel twisted by 90'', advantageously in each area 15 immediately ad- 
joining the fastening region 3. 

[0036] Figures 5 and 6 show an exemplary embodiment of the installation ac- 
cording to the invention viewed from the side in conveying direction (Fig. 5) and the 
bearing surface 2 viewed from the top (Fig. 6). The installation is equipped for 
cross-strapping, the longitudinal strapping being performed as described in Fig. 1. 
For the transverse strapping, a per se known stationary loop channel 30 is pro- 
vided, which loop channel bends around the strapping position in a plane perpen- 
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dicular to the conveying direction F (transverse strapping plane Q). The object to 
be strapped is e.g. a stack of newspapers, periodicals, or other flat objects. The 
strap 6 is drawn from supply reels 31, one each for the longitudinal and for the 
transverse strapping. With one of the two supplies being appropriately bent and 
twisted (not illustrated), it is possible to arrange the two supply reels 31 coaxially, 
as illustrated, and thereby save space. 

[0037] The installation further comprises pressing means 40 for compressing 
the objects to be strapped 1 before and during strapping, and drive means 41 for 
driving the pressing means. In addition to their pressing function, the pressing 
means 40 are equipped for further functions and are described in more detail in 
connection with Fig. 7. 

[0038] The installation shown in the Figs. 5 and 6 is equipped for transverse 
strapping subsequent to following longitudinal strapping, wherein both strapping 
procedures may, at least to a limited extent, also overlap in time. For this reason, 
the loop channel 30 for transverse strapping extends on the outside of the course 
of the longitudinal loop and stretches uninterrupted across the strapping position. 
The loop guides (slide rails 10.1 and 10.2) end below the loop channel 30 for 
transverse strapping, which rises from the bearing surface on the outside of the 
groove-shaped loop channel 4 for longitudinal strapping. To achieve the necessary 
loop lengths for both strappings, the groove-shaped loop channel 4 may comprise 
concave as well as convex curves, as shown in Fig. 6. If the installation is equipped 
for longitudinal strapping only, the concave bend is not necessary (channel course 
4\ illustrated by chain line). 

[0039] Figure 7 is a side view of the strapping position the same as Fig. 5 but in 
more detail, and it shows in particular the pressing means 40 of the installation ac- 
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cx)rding to Figs. 5 and 6. As evident from Fig. 6, the pressing means 40 comprises 
four pressing elements 42 designed and arranged as mirror images of each other 
in relation to the strapping planes (longitudinal strapping plane L, transverse strap- 
ping plane Q). A strapping position equipped for just one strapping (longitudinal or 
transverse) is advantageously provided with one pair of pressing elements only. 
[0040] The pressing elements 42 are arranged to be lowered on to the object 1 
to be strapped by a common drive 41 . The drive 41 is e.g. a chain hoist 43 situated 
beneath the bearing surface 2 and further comprising crossbeams 44 attached to 
the chain and carrying a vertical support 45 for each pressing element 42, the sup- 
ports being arranged beside the strapping position. The pressing elements 42 may 
be designed as simple pressing plates arranged stationary in relation to the vertical 
supports 45. Advantageously however, as illustrated in Fig. 7, the pressing ele- 
ments are designed as angular knee levers 46 arranged to pivot around axis 47 at 
the upper ends of the vertical supports 45. Each knee lever comprises a pressing 
part 46.1 extending across the strapping position, and a part 46.2 extending beside 
the strapping position. Knee lever part 46.2 is biased away from the vertical sup- 
port 45, e.g. by a spring 48, such that the pressing part 46.1 points downwards 
from axis 47 as long as the spring 48 is not tensioned. 

[0041] When the object 1 to be strapped is conveyed into the strapping position, 
the crossbars 44, and thus also the vertical supports 45 and the knee levers 46, 
are in an uppermost position. The uppermost position of the knee lever is indicated 
by chain line in Fig. 7. As soon as the object to be strapped is positioned in the 
strapping position, the pressing elements 42 are lowered. The ends of the pressing 
parts 46.1 first touch upon the object to be strapped, and are then pressed into a 
horizontal position by the springs 48 being compressed during further lowering. 
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Once sufTicient pressing force is reached, the actual strapping procedure can be- 
gin. 

[0042] At the same time, the pressing elements 42 may also assume the func- 
tion of guiding the strap loop when released from the loop guide 10. To this end, 
the knee levers 46 comprise freely rotatable rollers arranged at the ends of the 
knee lever parts 46.1 and 46.2, and possibly also in between these ends. The roll- 
ers hold a guide tape 51 , both ends of which are fastened in a fixed position to sta- 
tionary parts of the installation. At least one such guide tape 51 is allocated to each 
one of the four pressing elements 42. The guide tapes 51 extend on one side of the 
longitudinal strapping plane L from the transverse loop channel 30 and on the other 
side of the longitudinal strapping plane L from the end of the loop guide 10 and 
they extend further to the end of the pressing knee lever part 46.1, from there to 
the end of the lateral knee lever part 46.2, and from there towards the bearing sur- 
face. If need be, the guide tapes 51 may be held slightly taut by suitable means 
which are not shown in Fig. 7. 

[0043] As evident from Fig. 7, the uppermost parts of the guide tapes 51 form a 
guiding channel 55 being parallel to the longitudinal strapping plane L and open 
above the loop guide 10. The strap loop for longitudinal strapping is guided in this 
channel when moving from the end of the loop guide 10 to its position around the 
object 1 to be strapped. 

[0044] Figs. 5 to 7 also show means for positioning, prior to strapping, a cover 
sheet 60 on the object to be strapped. This means consists of four essentially sta- 
tionary sheet supports 61 (for single strapping two sheet supports) which are ar- 
ranged above the strapping position, again mirroring each other in relation to the 
two strapping planes L and Q. The height of the sheet supports 61 above the bear- 
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ing surface 2 is such that even the highest object to be strapped can be conveyed 

beneath them into the strapping position without being compressed. 

[0045] In synchronism with successive strapping procedures, the cover sheets 

60 are supplied to the sheet supports e.g. In a direction similar to the conveying di- 
rection and they are positioned on the sheet supports e.g. from above. Each cover 
sheet positioned on the sheet supports is then bent downwards by the leading 
ends of the pressing knee lever parts 46.1 and thus drawn from the sheet supports 

61 and positioned on and pressed against the object 1 to be strapped. 

[0046] Figures 8 and 9 show a further exemplary embodiment of the installa- 
tion according to the invention. This installation differs from the installations of the 
previous Figs, in that the conveying direction F in parallel to the bearing surface 2 
is only the direction in which the strapped objects 1 are discharged from the strap- 
ping position, while the object 1 to be strapped is brought into the strapping posi- 
tion from above, i.e. in a direction (supply direction F') essentially vertical to the 
bearing surface 2 and to the conveying direction F. This merely requires that the 
two slide rails 10.1 and 10.2 (or different loop guide), do not reach across the 
strapping position but arch merely towards the strapping position, allowing unob- 
structed access from above to the strapping position. This is clearly evident from 
Fig. 9. 

[0047] The object 1 , strapped in the installation according to Figs. 8 and 9, is 
e.g. a stack or cross-stack of flat objects, formed in the strapping position e.g. by 
supplying stack sections 1.1 from above (supply direction F'). To this end the 
strapping position is e.g. equipped with corner guides 70 designed to be lowered, 
at least at the exit side through which the strapped stack is discharged. As shown 



15of 16 



Substitute Specification 
Serial No. (10/519.296) 
Filed December 22, 2004 
Attorney Docket No. FRR-15826 
Customer No. 40854 
Page 16 of 16 

in Fig. 8, the stack sections can be fonmed directly above the strapping position by 
stacking sections of an imbricated supply stream. 

[0048] If the stacks or stack sections are supplied from above, strapping aided 
by the loop guide may be a longitudinal or a transverse strapping (in relation to the 
conveying or discharge direction F). A second strapping, performed simultaneously 
at least in part (cross-strapping) is not possible, at least not with the aid of a further 
loop channel as suggested for the transverse strapping in Figs. 5 and 6 (no access 
from above). Cross-strapping can be achieved, however, in an additional strapping 
position 71 (equipped for transverse strapping) which follows the strapping position 
according to the invention (equipped for longitudinal strapping) in conveying direc- 
tion F. In this case, the additional strapping position is e.g. equipped with an addi- 
tional loop channel 30 extending in an essentially vertical plane at right angles to 
the conveying direction F. 

[0049] For the embodiment of the installation according to the invention as illus- 
trated in Figs. 8 and 9, pressing elements and elements for supplying cover sheets, 
as illustrated in Figs. 6 and 7, are to be designed in such a way (e.g. laterally dis- 
placeable) that they do not obstruct supply of the object to be strapped from 
above. 
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